Introduction
water monitoring in Kazakhstan has a long tradition. It has been introduced in 1959 for lakes as well as for rivers. currently water monitoring includes regular observation of the state of water bodies and is based on a range of physicochemical parameters (republican State Enterprise 2013). It contains running and standing waters as well as groundwater. the monitoring system is relatively well organizes but the frequency of sampling is often insufficient and some seasons of the year are not covered by the comprehensive observations. Moreover, systematic observations of diffuse pollutants entering water bodies with surface runoff is completely absent and on large farm territories intensive use of mineral fertilizers and pesticides takes place (water resources of kazakhstan 2014).
Bioindicator characteristics of some aquatic and shore plants are sometimes used for general assessment of wetlands (Ospanov, Stamkulova 2012) . However, the assessment of water ecosystems on the basis of biological elements not exists in Kazakhstan, whereas the response of aquatic organisms to environmental factors is widely utilised in other countries, especially in european union.
In the year 2000, the Water Framework directive (directive 2000/60/EC) was established in the EU; this introduced biological methods as principal for the assessment of freshwater ecosystems. the physical and chemical approaches are only used in supporting the biological methods. Macrophytes, which are aquatic plants, belong to the group of organisms which have been included into the monitoring under WFd (directive 2000/60/EC) and they are an obligatory element for the assessment of running and standing waters. For the purpose of river monitoring, several systems based on aquatic plants have been developed and some of them have been integrated into national monitoring programmes, e.g. in Denmark (Svendsen, rebsdorf 1994), Germany (Schaumburg et al. 2004) , France (Haury et al. 2006) , Uk (Holmes et al. 1999) and Poland (Szoszkiewicz 2010) .
there are numerous advantages to utilising macrophytes in monitoring. Macrophytes are objects visible to the naked eye and therefore convenient for observation. They allow a first approximation to visually assess the ecological status of the water body, and make it possible to determine the trophic properties of water (Semin, Freyndling 1988; Haury et al. 1996; Holmes et al. 1999; Schneider et al. 2000; Haury et al. 2006 ) and acidification (Tremp, kohler 1995) .
the aim of the study was to analyse the possibilities of the introduction the polish macrophyte-based monitoring system for rivers in Kazakhstan watercourses. the polish method uses the Macrophyte index for rivers Mir (Szoszkiewicz 2010) which has been prepared and introduced into monitoring according to the eu water Framework Directive.
Methods
In the first step of analysis, we completed the list of aquatic plants for Kazakhstan. the most extensive list of aquatic species in Kazakhstan comes from the books Flora of Kazakhstan by Pavlov (1956 -1966 and Flora of Kazakhstan by Baitenov (1999) . Moreover, numerous species were recorded in two other sources: Flora and vegetation waters of Northern Kazakhstan by Sviridenko (2000) , Flora in the West Kazakhstan steppe province reservoirs (Shadrina 2007) and Biological Diversity by krainyuk et al. (2005) . among the scientific articles, one of the most remarkable is Moss flora around the lake Dubygalinskoe East Kazakhstan region by nesterova et al. (2013) . Information about the aquatic flora of kazakhstan can also be gathered from the following online resources: Federenko (2011) , Protected natural territories of Central asia and kazakhstan (2007), The Global Biodiversity Information Facility (2013) .
Analysing the accomplished pool of aquatic species, we selected the set of potential macrophyte indicators in Kazakhstan. we considered the list of indicative species which is utilized in poland. the list of indicative aquatic plants for poland is based on species used for the calculation of polish macrophyte index Mir. the list of Mir species growing in Kazakhstan was analysed considering their species indicator value (L) and species weighting factor (W). The L value ranges from 1 (indicators of europhic conditions) to 10 (indicators of oligotrophic water). The w value ranges from 1 (plants with a large range tolerance to trophy -eurybionts) to 3 (organisms of a narrow tolerance scope -ecological specialists, stenobionts).Finally, the initial list of potential indicative macrophytes for the Kazakhstan was enlarged by selecting the pool of aquatic plants growing in Kazakhstan, which are not recorded in poland.
Study area
Kazakhstan is a large country located in the center of the eurasian continent with an area of 2,724.9 thousand km 2 , it occupies the middle and southern latitudes of the temperate zone. Major part of the area of Kazakhstan belongs to asia (80,4%) and the rest belongs to Europe. the nature of the hydrographic network, and the river flow regime, is extremely variable in kazakhstan due to large differences of latitude, altitude and also differences in climate and landscape zones. large areas suffer a lack of moisture, which is especially pronounced in the desert areas, the small river network runoff is very sparse and the rivers are shallow. nevertheless the country has more than 39,000 permanent and temporary streams, and within this number there are about 7,000 rivers longer than 10 km. Some of these are: the irtysh, yesil, tobol, ural, Syr Darya, Ili, Chu, which are much longer than 1000 km (Vilesov et al. 2009 ).
Results

Aquatic flora in Kazakhstan
Conducted analysis of the state of the flora in kazakhstan showed a large number of aquatic species (pavlov 1956 -1966 Baitenov 1999; Sviridenko 2000; Shadrina 2007; Federenko 2011 , Protected natural territories… 2007, The Global Biodiversity Information Facility 2013). a total of 240 taxa of emergent and submerged plants were found. the dominant group, consisting of 143 species, is vascular plants (60% of all aquatic flora). This group consists of 88 monocotyledons, 51 dicotyledons and 4 ferns.
Another group of aquatic plants are bryophytes, of which 41 taxa have been recorded in kazakhstan (16% of all aquatic flora). This group of plants consists of 32 species of mosses and 8 liverworts. The last group is algae which is dominated by microscopic taxa but only large macroscopic and structural forms are included to macrophytes. In this group 57 taxa (24% of all aquatic flora) are recorded in Kazakhstan, mostly charophytes. fig. 1 and 2 . Concerning the indicator value ( fig. 1) , the overrepresentation of species indicating medium trophy level was observed (L value ranging from 4 to 6). The very low number of species indicating oligotrophic water (l value between 1 and 5) was revealed. There was only one taxa (Sphagnum sp.) with the L value equal to ten among the MIr indicators found in Kazakhstan.
Comparision of aquatic flora between Poland and Kazakhstan
Concerning the weighting factor ( fig. 2) , the very low number of ecological specialists as most sensitive indicators was observed in kazakhstan flora -only nine taxa with the W = 3 were detected. These are two bryophytes (Sciuro-hypnum plumosum, Scapania sp.) and seven vascular plants -submerged (Ceratophyllum demersum, Cer- Moreover, some species that occur in poland, but have not been included in the Mir system in poland, can be applied in the biological monitoring of rivers in Kazakhstan. this concerns some species which are relatively common in Kazakhstan which have not been used in the monitoring in poland due to their scarce distribution. Among these species we have selected: Nuphar pumila, Nymphoides peltata, Ranunculus rionii, Rorippa palustris, Trapa natans, Utricularia intermedia, Utricularia minor, Eleocharis acicularis and Vallisneria spiralis. Among these species noteworthy is Utricularia intermedia and Utricularia minor, which are indicators of oligotrophic waters. the implementation of all new taxa requires research to verify their ecological properties and to estimate for them the appropriate.
Disscusion
analysis of the state of flora in kazakhstan showed a relatively large number of macrophyte species (240 taxa) and it should be expected that the aquatic vegetation is even richer, since the state of aquatic flora identification is limited. The state of knowledge of the aquatic flora in kazakhstan is weak and the number of publications on this topic is small. publications which represent the diversity of aquatic plants are only Baitenov (1999) , Sviridenko (2000) and Shadrina (2007) . a particularly low level of identification concerns bryophytes and algae (except Charophytes). In recent years, information on the status of the flora in kazakhstan has been complemented by a modern web portal, but this source is to be considered as required verification on academic level. It is expected that as a result of future botanical research more taxa will be confirmed among the kazakhstan flora and the number of aquatic species will be increased. thus, macrophyte diversity seems to be comparable to european conditions and a monitoring system based on aquatic plants can be organized in Kazakhstan on a comparable scale to europe. preliminary comparative evaluation of indicator species of aquatic vegetation in Kazakhstan shows the possibility of the environmental assessment of rivers based on aquatic plants. our analysis revealed that a large number of aquatic plants recorded in Kazakhstan are utilized as bioindicators in biological monitoring for ecological status assessment in rivers in Europe. We have confirmed that the majority of species utilised in the MIr system (62%) are present in Kazakhstan. it can be expected that better recognition of aquatic flora in kazakhstan will significantly increase this number, particularly in relation to the bryophytes. the list of Mir species growing in Kazakhstan showed limited representation with respect to their species indicator value (L). We have found a very small number of species indicating oligotrophic water. to some extent, a similar situation concerns representation with respect to the species weighting factor (W) since the number of most sensitive indicators was nine. it seems to us that the introduction of new species from Kazakhstan to the system will complement the representation of the indicators of clean water.
the large number of indicative species used in the polish system Mir proves that several european methods have the potential to be utilized in Kazakhstan. this is because the Mir system is very similar to the French system IBMr (Haury et al. 2006 ) and the British method MTr (Holmes et al. 1999) . Moreover, other approaches can also be tested, such as methods from Denmark (Svendsen, rebsdorf 1994) or Germany (Schaumburg et al. 2004 ). Probably, other biological elements utilized in eu monitoring can be introduced, such as macroinvertebrates, fish or diatoms. Our study proved that the introduction of the european approach for water assessment based on biological assessment has prospects for implementation in Kazakhstan and other countries in central Asia.
Conclusions
• aquatic flora in kazakhstan is rich in species and, to a large extent, is similar to the flora in Poland.
• Among macrophytes present in Kazakhstan there are many plants used for biomonitoring under the Mir system. Moreover, there are many local species in Kazakhstan which can be introduced into macrophyte monitoring in this country.
• Basing on the taxonomic studies we found that the Mir index can be tested in Kazakhstan due to large representation of Mir indicative species. the system has a chance to be more effective if we enrich the list of indicative species with the local macrophytes.
